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Meriam 6/3 — 6/5 : Kinetics of Planan Bodies 


SF = md 
MS (P= 2s atten wn) 


N 
where m= 2m; 
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Buck a solid body is gust a ven dose number A particles 
glued together, 


" ü — =e, | oho cthen om) 


solid body 
3 à on 
d — 7s 
E. = ( Ps 


eg- R 
HD me: 
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For particles " 


Cmsid a solid body to be many particles glued E 
N panti des , of mass Am. ies 


> 3M =] 
£ simi laal, n > = Ix 


> Key equations for planar kinetics : 
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y SF = ma 
a) ZM = 1,2 
J M= lex 


(use either 2] or 3| but not both ) 


Note tet the SM equskion is Valid in agnel only 
ot a axis ç o or & G. 


Te Aeykll. tries Xo combine 


G ond dijeckion 4 a. 


If We body is rokaking about a fixed axis 0: 
-- use equations V $a 
(1t will save you some arithmetic ) 


If thee is no fixed axis, then you have no choice: 
=> Uie equations d a3/ 


ist) 
Ey Lade  bmbel: 


1o Newtons 
ket 28 — — — — ts 


TaN” dh ele | 


Given! Barbell i5 on a frictionless horizontal plane 
Mass of ban in neghiaihle 


The Two red halls can be considned ad point masses. 
i| Draw FAD: Define ones]. roketin +ve_direction 
S ikiia 
^ eX i 


aha, —3À DES »X 


,2* 
eR E RS 
Lm ia 4m 
2] Note there is a fixed axis doe 


> we y =F = 


m d, 
af SM, = 12 ‘ 


"EE E (rè m,) = (anetos)” (a + (meti (sha) 


I, = 35 kym? 
— (m) 35 
| Meck) Ean 2 oe 3 i AERE 


) 
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Suppose you in advisedly decide Xo 
Use the equation = Mi = lg x 
eM amn os 
oO, N jee 


9)/ (S mi) = Luiz) ebay] /(atgt sha) 
1f 


Find = (mit 
> T = metens 
a d à Lise rh) + lenetensilela) _] 
distance From G 
> I = 30 ka; me < ly 
3/ Bp = M, = 1 x - 
] PPI G a * as TERR St 
E E ab = "m 
*  —(mNYaw) (oy) rm) 30 of ^s 3 
xx H|) We =F = magy &: 1x3 {1,0} 
Oy = 10 N = (s kolaa 
* 


** 5] and we (aly 7 (a4 =x fyg = (2) (im) 
Combine the equation * kk, and k ae 
to solve for A lady j 9, 
Too much aak 


>|a = -u3 s 
(a), = —|443  w[s* 


43 Newtons 


Q. = 


as(#) 
We, often need xo Find [c for an engmening component $ P 


Recall: For many particles 3 I = =m; d 


de for a hollow ring of mass m, radiws R ; 


p z zT gx m; mR” | 


2| Ip for a solid disk: Divide up disk, into many thin 


rings of radius r width Ar, thickness lo the page + density j 


For euch rin > 


lo ning = me” = (volume) 9 m 
= (2rrdrt)o r? 
dr 


For entire Ash, R Re 


t= (bap t)ar = zeta 
mk” 
but m= orët =|], for a disk = 27> 


3] Ic fer a long thin stick : li la 
comido a slob located Gk Coordinate y y T i 

Ig foc blue slob = mr™=(p){volume) y ái L| 

= (put dy) y- | 

Lh, | 

> |, for lena thin stich = d wi y? dy aD Y 


= wyt L fa 


but m= whl » 
> p for long thin stich = ml Z2 


| Summary 
LD Kinebies : y =F 
a = M 
y SM 
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Moment of inertia. [y can he calculated for any point P 


but L and I, ane the most weetul 


[p = E mr? (fr individual particles) 


or EP US (for a continuous mass) 


where r is the distance from P lo each bit of mass 


la = mR? 


(thin ring of radius I.) 


m Lene (solid Aish of radius £) 
mL*/nz (Fhin stich of length L) 


Next Leclune 


Example problems fram Meniam 6/1- 


els : Plane ki netics 
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